Gastrointestinal hormonal responses on GPR119 activation in lean and diseased rodent models of type 2 diabetes.
G protein-coupled receptor 119 (GPR119) has emerged as a potential target for the treatment of type 2 diabetes (T2D) and tool compounds have been critical in the evaluation of GPR119 functions. We synthesised a novel small-molecule GPR119 agonist, PSN-GPR119, to study GPR119 signalling activities in cells overexpressing GPR119. We measured GPR119-stimulated peptide hormone release from intestinal loops and oral glucose tolerance in vivo from lean (C57BL/6J mouse or Sprague-Dawley (SD) rat) and diabetic (ob/ob mouse or ZDF rat) models. To evaluate the direct effects of GPR119 agonism on gastrointestinal (GI) tissue, we measured vectorial ion transport (measured as ISC; short-circuit current) across rodent GI mucosae and from normal human colon specimens. GPR119 activation by PSN-GPR119 increased cAMP accumulation in hGPR119-overexpressing HEK293 cells (EC50, 5.5 nM), stimulated glucagon-like peptide 1 (GLP-1) release from GLUTag cells (EC50, 75 nM) and insulin release from HIT-15 cells (EC50, 90 nM). In vivo, PSN-GPR119 improved glucose tolerance by ~50% in lean mice or rats and ~60% in the diabetic ob/ob mouse or ZDF rat models. Luminal addition of PSN-GPR119 to isolated loops of lean rat small intestine stimulated GLP-1, glucose insulinotropic peptide (GIP) and peptide YY (PYY) release under basal (5 mM) and high glucose (25 mM) conditions. Activation of GPR119 also reduced intestinal ion transport. Apical or basolateral PSN-GPR119 addition (1 μM) to lean or T2D rodent colon mucosae reduced ISC levels via PYY-mediated Y1 receptor agonism. The GPR119 response was glucose sensitive and was abolished by Y1 receptor antagonism. Similarly, in human colon, mucosa PSN-GPR119 acted via a Y1-specific mechanism. Our results show that functional GPR119 responses are similar in lean and diabetic rodent, and human colon; that GPR119 stimulation can result in glucose lowering through release of intestinal peptide hormones and that PSN-GPR119 is a useful tool compound for future studies.